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STA.TEt::IENT OF FHOBiiBM 
Thi s research represents a normat i ve study of 
the binocul ar r ock reaction time t o sphere combined 
1vj.th prism. 
Thi s cli nical study is one of a series desig:~.1ed 
to i nvestigate a.ccomm.odati on and convergence react-:ion 
time under varj_ous experi mental condit i ons . 
In tb.is study the sti mulus to a ccommodation 
and convergence 11as simul.t aneou.sly varied while the 
test distance was held c onEJtant . Two previous 
studies in this seri es1 s t..,J.d i ed the reac~ion t i me of l."'elati ve accommodatj.on an.d convergence .. (pri sm 
and sphere rock) ., 
This study was deaigned to study the pe:rforma:nc.e 
of a group of young adu.l ts on t his new· clini cal re-
~:wtton time test. The test was SU{5gested from the 
l ectures of Profe aor He.rold l~ .Jre.ynes _. 
1lYiil:t1e 1 S:mt:tll, and Torbert ; "The H.IYI •. H. Plus and r'l1nus 
Binocular Rook Test , a NormB.tive Study" ; Ju.ne . l96l . 
2Berreth and Smith; nA Nor mative Study of Students 
Select £;:ad a t Random on the H. £·1 . E . Pr i sm Rock Test" J 
June , l960 . 
2 
EXPERI J.V!ENTAL PH.OCEDURE 
101 subjects v-rer e tested. These subjects. 
f all within the age range of' 17 t e 33 years and 
vrere selected at r andom from the Pacific Univer eity 
Campus . Of the 101 subjects given the test , 17 
were females and 84 were me~.les. All individua l s 
1iho saw <liplopi e through the test l enses or who 
ha,d v i sual training ~rd thin the last s ix mo.nths were 
exclu ded from t he s tudy . J~J.s o excluded were those 
unable to clear and singl~e the 20/ 20 l .ine of the 
reduced Snellen Chart t hrough their habitual 
pl:"esoription. 
In two previous s t udies , the lens r oe.k t est 1 
and pri.sm rock test 2 , th.e nLU'lfber of flips were 
counted by the person administeri:tlg the t est. But 
in this stu.dy , the subj ect kept a verbal count of 
his flips as he progressed through the test . This 
f 'ac·tor may have :i.11fluenced the reentlts for compar-
ison purposes 1vi th the two above mentioned studies. 
llViilne , Small , and Torbe:r_:t.~ "Th? H. ~~ . H . Plu!'J and H~nns 
Binocular Rock Test , a Norr0...atJ .. ve iJtu.dy"; J v.n.e , l 9ol . 
2Berret h and Smith; t~A Normati'IJ"e Si;u .. dy of Students 
Selected a;t Hanclo:m on the H. li-1 . Ho Pri sm Rock Test'"" ; 
~rune , 1 960 . 
EQUI PJ1:[81iT 
The equipment consi sted of a Keystone Van 
Orden. Flipper , one reduced Snellen Chart , one pair 
of plus 2 . 00 l enses combined with 6 prism diopters 
base i n , in ea<;h l ens , one pai r of minus 2. 00 l enses 
combined i'J:i:th 6 prism diopters base out , i n each 
lens , one lens gauge , one PD .cul.e and one s top watch . 
4 
TESTillG PROCEDURE 
1. Tne shaft o:f the Van Orden Flipper '~>las set a t 
16 inches . 
2. The nea,r PD was takel':l. on each patient and t he 
i nstrmnent was set accordingly. 
3. The sub ject'a habi .tn:tal Rx vras w-orn . The subject 
wa.s allowed to look t;]n"'ough the test lens at the 
20/20 l.ine of the reduced Snel len Chart to s ee 
i f the l~ttera of the line were single and clear . 
4. The instru .. ctions :for the testing was then gi ven 
and demonstrated to the subject . (See instru.e-
tions , page 5) . 
5. The stimu.lu~ se~u~nce was f rom plano- t o. +2 . 00 
combined ~:i'th 6 BI O., D. and +2 ,. 00 com.b1.ned 
~dth 66 J3I o. s. to plano , which represents one 
cycle.. On t he minus end ba se out phase, the 
stimulus se9-uen ce w·as f'rom pl ano to - 2 .oo corn.-
bin ed with o 6 BO O. D. and - 2 . 00 combined wi th 
6 6 BO o. s. t o plano;, 
6 The order of stimula-t i on was varied al terna:l:.~t-zly 
from subject ·to subject , one bei ng g i v-·en :plus 
and base in :fir s t and the next given mi r.n;.s and 
base out f irst. 
7 . The subject vms a llowed. tc;, flip the lenses when 
he could see the letters single a.nd clear . He 
counte.d ou t l oud ea ch fli:p s o ·the nu.mber of flips 
could be r ecorded af'ter 30, 60 1 90, and 120 
s econds . 
IN'STRUCTIOl'W 
1 . noan you read all t;h.e l.etter~ in the bottolll 
row?u 
3 ~ "Fli p the lenses into place . ~t 
4. t' I e the bottom row single and clear? 
5 
5 . If the subject reports the bottom row single 
and clear then he- was asked , ndid you s ee the 
row· of' letters jump to the s i d e. or did you see 
twQ r o-vm slide into one?"u 
6 . ''The purpose of' t hj_s test is to see how many 
times a mi nute you can flj,.p t he lense$ in and 
out while keeping the ~nottom. line ~Single and. 
clear . H 
7 . nAs you ar e fllppi .. the lenses as fast as 
you ca.n keeping t he bottom row singl~ and 
clear, count aloud eaah tit .:e you flip the 
lens es . n 
8 . uThe mai n t hing to remember i s to wait u..'1til 
the letters are clear a.."l.d- ·there is o:rl.ly one 
line prese-nt before you flip the l enses . n 
9. Hif the line j1:.:t.mps from side to s ide ritn e21.ch 
flip , be sure s.nd tell s . '' · 
10 .- uc.ontinue flipping the lens es until you .a.re told 
to stop. 11 
6 
There were 101 subje0ts given the teat, with 
,;:;_ total o:f 97 successfully completing the 2 minute 
periods of both phases ,. Of the 4 vrho failed , 2 smv 
di plopi on the pl us a n d base i n phase through the 
test lenses and 2 saw diplopi c o ·the :.minus and h~:tse 
out phase through the test l enses -· 
Tei .. ble ! sh crt<rs the mean, mode , median and 
standard de\riat i on :for each '30 second. interval 
during t he 120 second experi mental i nterval of each 
ph-3.Se, 
G.raph I sho-vrs a compari son o:f the change in 
r esponse on ·t;he first ;o s eeonds t•r ith t h e plus and 
base i n , to the c hange in re _ponse with the us 
nd b~.se out . 
Graph II shows a comparison of the change in 
response on the second 30 seconds t'iith the plus and. 
base i.n, to the e hange in res11onse -l;lfith the minus 
and b< s ~ cut .• 
Graph III sh.o:vn3 a comparison of the change in 
respG:nse on the thi rd 30 seconds wi th i;he plus and 
base in , to t he change in response with the minus 
ant.1 base out • 
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Graph IV shows a compari s on of the change i n 
response on the fourth :50 seconds w· i th t he nlus and 
- . h 
'base in, to the c hange i n response T~ "'"1;h the minus 
and base out. 
Graph V g ives the col':lpari son of the rr:eans and 
standard devie"tions as a function of t ime on t he plus 
and base i n ph.ase . 
Graph VI g ives t he c ompariBon o:f the n.eans and 
standard deviations a.s a function of' time en the 
minus ax1d base m) ..t phase .. 
Scattergram I show the rel at i cr.:.ship and 
correlation coefficient of the f i rst m:Lnute of' pl us 
and pase in compared t o th.e second m...\.nu"te of pl.us 
and base :tn. 
Scattergram II show·s the rel&.tionsb.i~ and 
correlation c(Jefficient o:J"? the f'irst n:U.nu.te cf mi nus 
and base out c mnpared to the second minu-tiEl- of minus 
and base out . 
Scatt ere;ram III sho1-rs the relat5.onship and 
eorrelati cm coei'fi cient of the first mi:nu·te of plus 
and base in cumnared to the ftri"3 t minute of minus 
a.nct base out.-
Scattergrarn IV shov.rs th.e r elat ionsh.i:g and 
corre:tation coefficient of the second mi rrtrt e of plus 
and base i n compared t o the second minute of mi nus 
and base mxt . 
SlJil'lNARY 
A. s ample of' 101 college students selected 
at r'andom were used t o study their r-eactions t o 
the H. l1. H. Combined Pri sm and Sphere Rock Test. 
~ . graphic~.l, and s t atistical a.:n.alyf;is of t he data 
l.S pr ese:n-r;ed. 
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THE 
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MEAN I•TODE MEDIAN 
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